C hronic non-communicable diseases represent major causes of premature death and disability in the working age population. As a result, workplace health promotion programs directed to cardiovascular diseases (CVD) and cancer have become commonplace in North American industries, where they deliver preventive interventions to a group of well individuals.
However, the published literature is inconsistent in terms of program impact and potential. In part this may represent failure to define priorities, objectives, and strategic approaches within a given workplace, ultimately leading to ineffective or inadequate interventions and outcomes.
Nova Scotia, Canada has mortality rates from CVD and select cancers, such as lung cancer, that are higher than many other Canadian provinces. Although specific reasons for these rates are unknown, one survey of the adult population in Nova Scotia identified widespread prevalence of CVD risk factors in the general population (Nova Scotia Department of Health, 1987) . However, the significance of these findings was unknown in terms of identifying priorities for work site interventions.
In May and June 1988, Maritime Telegraph & Telephone Company Limited (MT&T) completed a health survey including a probability sample of company employees to establish the occurrence of a number
The purpose of the survey was to identify needs and priorities for future corporate health promotion programs, with a focus on the prevalence, distribution, and awareness of cardiovascular disease risk factors.
of predetermined health risk factors.
As the principal supplier of telecommunications services in the province of Nova Scotia, MT&T has staff and offices located throughout the provmce.
The survey was carried out under the direction and coordination of MT&T's Occupational Health Services in cooperation with the province of Nova Scotia's Heart Health Program. The purpose of the survey was to identify needs and priorities for future corporate health promotion programs, with a focus on the prevalence, distribution, and awareness of CVD risk factors. Because the survey used methods similar to those of a previous general population based survey in the province, it provided an opportunity to compare risk factor prevalence for a province wide work force with that of the general population in Nova Scotia.
METHODS
The MT&T Health Survey was a cross sectional survey involving 413 employees aged 18 to 64. The survey was company wide and involved all employee levels within the corporation.
Potential survey participants were identified from a computerized list of all regular, full time employees within the company on March 1, 1988. The initial goal was to include a probability sample of 400 employees, representing 10% of the total full time MT&T work force. To assess the adequacy of this sample size, sample size estimates were determined from population based risk factor estimates from the Nova Scotia Heart Health Survey for the following variables: elevated cholesterol (greater than 240 mgm/dL), elevated blood pressure (diastolic blood pressure greater than 90 mm Hg), smoking for the age group 18 to 34, and separately the age group 35 through 64 (Nova Scotia Department of Health, 1987) .
Using elevated blood pressure as an example, for the age group 18 to 35, assuming 90% confidence limits, an alpha of 0.02 and a population prevalence of 5%, a sample size of 267 would be required. For the age group 35 to 64, using confidence limits of 90%, an alpha of 0.06 and a The survey consisted of two phases for each employee. The first stage involved an interview utilizing a structured questionnaire, and included blood pressure determinations prior to and following the interview. In the second stage, a clinic appointment was completed in which two further blood pressure measurements, height, and weight were recorded and a venous blood sample was drawn. All aspects were completed by registered nurses who received prior training in interview techniques, questionnaire interpretation, standardized blood pressure measurements, and blood sample collection.
Blood pressure determination utilized first and fifth phase Korotkoff sound for systolic and diastolic blood pressures. All recordings were made with a standard mercury sphygmomanometer using an appropriate size cuff on the employee's left arm at heart level. Employees were advised not to smoke or take caffeine for 30 minutes prior to measurement. All measurements were made after sitting quietly for S minutes.
Blood pressure value per participant represents the mean of the four values or the mean of the recorded number if less than 4. Only 19 employees (4.6%) had less than four blood pressures recorded. At the clinic appointments, all employees were asked to indicate their height and weight. All values were converted to kilograms and meters. Subsequently, height and weight were recorded with normal clothing without shoes using standard balance scales. Height and weight data were converted to Body Mass Index (weight in kilogramsheight in meters) at the data processing stage (Canadian Atherosclerosis Society, 1988) .
A venous sample was obtained using tourniquet and a single 15 ml sodium EDTA-containing tube from all participants during the clinic visit with the exception of 11 employees (2.6%). Three individuals completed the questionnaire, but not the clinic. Eight employees completed the clinic without venipuncture. Participants were requested to fast for 12 hours prior to the clinic appointment. If fasting was not completed a sample was drawn and the fasting time recorded on the clinic data control sheet.
Analyses of total cholesterol, triglycerides, HDL, and derivation of LDL were completed by a Centers for Disease Control Phase 3 laboratory. Employees received their individual results for all values and were directed to their family physician if values exceeded specified values identified in the Canadian Consensus Conference on Cholesterol (1988). 
RESULTS
Four hundred thirteen employees representing 74% of the sample participated in the survey. Although a higher percent of employees initially agreed to participate, some reduction in actual participation occurred because of rescheduling and other commitments. Table 2 indicates the frequency of current cigarette smoking by age and sex group for both MT&T employees and the general population. At MT&T, the highest smoking frequency is noted among females under 35 (39%), exceeding males in the same age group by a wide margin (28%). Y.llidation of smoking status was not undertaken in either the workplace or general population surveys. Current smokers constitute 28% of the workplace sample compared to 32% in the general population. The only statistically significant difference (P<.05, two tailed test) between the workplace and general populations was the male group ages 18 to 34 (P= .0005).
In addition to higher smoking frequency, working women ages 35 to 64 had the highest prevalence of smoking in excess of 20 cigarettes per day (16%) and duration in excess of 20 years (13%). Prior at-tempts to quit smoking were made by 92% of male and 89% of female employees. Table 3 indicates mean total cholesterol and LDL cholesterol for MT&T and the Nova Scotia general population for both age and sex groups. Higher mean values for total cholesterol and LDL in males and with increasing age are noted for both populations. Total cholesterol results include all venous samples drawn; LDL results exclude those individuals who fasted less than 8 hours.
The percent of MT&T employees and the general population by Aware, Not TX 11.0% age and sex with total cholesterol exceeding specified values is noted in Table 4 . The only statistically significant difference between the groups was the female subgroup ages 18 to 34, for total cholesterol greater than 200.
Although the majority of employees had heard of the presence of cholesterol in blood (87%), only 18% previously had their cholesterol measured. Fewer than half of employees knew the relationship between serum cholesterol and specific health problems. Further, only 36% of employees identified reduction of fatty foods as an appropriate step to lower blood cholesterol. These response frequencies were identical in the working and general populations. Table 5 indicates MT&T and general population mean systolic and diastolic blood pressures for both age and sex groups. An increase in systolic and diastolic blood pressure is noted with age for males vs. females for both groups.
The prevalence of high blood pressure as defined by mean diastolic blood pressure in excess of 90 mm Hg and/or on treatment was 19% and 21%, respectively, for MT&T and the general population. Figures  1 and 2 indicate hypertension status with regard to awareness, treatment, and control status for the workplace and general surveys. Comparing individuals with mean pressures in excess of 90 mm Hg with all those with high blood pressure indicates a higher rate of uncontrolled hypertension in the workplace vs. the general population. This difference was not statistically significant. Nineteen percent of employees and 17% of the general population were previously unaware of their hypertensive status.
Employee prevalence by age and sex having none vs. one or more of the three major risk factors (smoking, high blood pressure, elevated serum cholesterol) at specified levels is indicated in Table 6 . Table 7 provides a similar summary for the general population. 80% of employees had their blood pressure checked within the year of the survey, the workplace observations indicate a greater need for awareness and treatment compliance than extensive screening. In both the workplace and the general population, the number and percent of individuals with extreme elevations of individual risk factors were small. The more significant observation, however, is the prevalence of individuals in both settings with moderate elevations of two or more risk factors. The cumulative role of risk factor combinations in placing individuals at significant risk of CVD is well known (The Pooling Project Research Group, 1978 understanding of cholesterol as a health issue, this was not evident from questionnaire responses or measured cholesterol values. Specific knowledge regarding the impact of cholesterol on health and dietary steps that individuals can take to reduce their cholesterol is lacking in both surveys. Previously, several screening and physician referral programs had been conducted at MT&T for hypertension. That fewer than 50% of workplace hypertensives were not controlled adequately was surprising. In the workplace this was most notable among males and younger employees-no employees under age 35 had adequately controlled hypertension. Since greater than DISCUSSION MT&T has a province wide work force consisting of 54% male and 46% female employees. Four employee groups-management, clerical, craft, and operators-are located throughout the province. An analysis of respondents vs. nonrespondents by age, sex, and employment status indicated a higher rate of nonrespondents among male and craft (the majority of craft employees are male) with no difference by age category. The specific reason for this observation is unknown. No comparison of health behaviors between respondents and nonrespondents was possible.
The most notable figure among smoking rates in the workplace is the high smoking prevalence among women under the age of 35, which is similar to that of the general population of Nova Scotia. In the general population survey, a correlation between smoking and socioeconomic status was noted. Similar analysis was not completed for the workplace survey. Further, the workplace sample size did not enable an analysis by job status because of the small size of subgroups. In the workplace, women are a priority in terms of their higher smoking prevalence and higher cigarette consumption.
In the workplace survey, younger individuals (ages 18 to 34) have higher mean total cholesterol, LDL cholesterol, and percent of individuals exceeding specified values, as compared to the same age group in the general population for both men and women. The opposite is true for the age group 35 to 64. Higher mean Body Mass Index for the age group 35 to 64 in the general population for both men and women may account in part for this difference.
Self reported leisure time physical activity was not different for the workplace compared to the general population survey.
Generally the workplace sample would have higher educational levels than that of the general population. Although one would assume that this could result in greater awareness and Overall there is a striking similarity in the workplace and in the general population for both age and sex groups regarding the prevalance of one or more risk factors, although the underlying contributors to these numbers differ somewhat for the workplace versus the general population sample. Furthermore, awareness levels regarding risk factor significance as well as behavior changes necessary to reduce individual risk factors were lacking in both surveys. Similar priorities as well as the need for strategies that are broad based in design are evident from both surveys.
CONCLUSION
The MT&T survey identified a number of specific priorities appropriate for health promotion interventions in a province wide work force.
Smoking among younger women, blood pressure control among hypertensives, and cholesterol levels among older males are specific apparent targets.
The greater concern from both the workplace and general population surveys is the broad based prevalence of moderate elevations of two or more risk factors, pointing to the need for interventions that address multiple risk factors using popula-tion based strategies. Further, although differences in CVD mortality rates have been noted in several workplace/general population comparisons, a healthy worker effect (the tendency for an active working population to be healthier than the general population) attributed to differences in risk factor prevalence could not be demonstrated in the current study.
